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Description

This invention relates to a screen or strainer
suitable for use in a well for water, oil or natural
gas and, more particularly, to a well screen to be
used for a deep well as defined in the preamble of
ctaim 1 and known from US—A—3712373.

A well screen to be used in a well having a
depth of several hundreds or several thousands
of meters underground is required to have a
sufficient strength against a large mangitude of
pressure which is applied from outside due to a
well structure and operation conditions. For such
well screen having a sufficient strength against
the external pressure, a screen which is referred
to by the skilled in the art as a “pipe base screen”
has heretofore been used (US—A—
3712373). This pipe base screen includes a steel
pipe formed with a multitude of circular apertures
or slots for collecting fluid such as water or oil, a
plurality of rods disposed along the axis of the
perforated steel pipe at an equidistant interval
around the pipe and a wire rod wound around the
rods in the form of a coil.

In the conventional pipe base screen, there
exists contradiction that a sufficient strength of
the screen against the external pressure cannot
be obtained if a sufficient number of apertures are
formed in the pipe for achieving maximum

efficiency in the collection of fluid whereas a

desirable efficiency in the collection of fluid
cannot be obtained if a sufficient strength is
achieved by restricting the number of the aper-
tures at a minimum. It is, accordingly, extremely
difficuit to provide a pipe base screen which has
at once a sufficient strength against the external
pressure and a high fluid collecting efficiency in a
specific depth and environments in which the
screen is used and there frequently occurs a case
where the fluid collecting efficiency has to be
sacrificed for securing a sufficient strength: of the
screen in specific conditions in which the screen
is used. Moreover, in the manufacture of the pipe
base screen, a large number of apertures must be
formed in the steel base by drilling or machine
work. This work requires much labour and time,
hampering efficiency in the production of the
screen.

Further known well screens (US—A—1950202)
and filters (FR—A—2351681) comprise a wire
helically wound on the outside of support rods
that are not reinforced by an inner reinforcing
member. These conventional designs thus suffer
from insufficient strength and they are not able to
protect the assembly from coilapse due to a
tremendous external pressure in a deep under-
ground place. '

It is, therefore, an object of the present inven-
tion to provide a deep well screen with sufficient
strength against the external pressures and ten-
sile and compression strengths while securing
large open ratio for achieving maximum fluid
collecting efficiency.

The invention solves this probiem in that the
reinforcing member consists of a pressure resis-
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tant body with a multitude of slits each of which is
continuous in substantially the circumferential
direction of said pressure, resistant body being
formed at a predetermined pitch in said pressure
resistant body. :

Since the screen made according to the present
invention has the reinforcing member which is
formed with a muititude of slits each being
continuous in the circumferential direction of the
reinforcing member, the screen of the same
strength as the conventional pipe base screen has
a much larger open space than the pipe base
screen and, accordingly, the fluid collecting effi-
ciency is greatly improved. The strength of the
reinforcing member can be varied easily by suit-
able determining dimensions and a cross section-
al shape of the material forming the slits as well
as the pitch of the slits so that the reinforcing
member having a required strength can be readily
designed. If clogging occurs in the slits of the
reinforcing member due to sands or the like, the
reinforcing member can be easily cleaned by back
rinsing and the life of the well can thereby be
prolonged. In the manufacture of the screen, the
process of perforating the pipe by drilling or
machine work as required in the production of the
pipe base screen is obviated so that labour and
time in the manufacture of the screen can be
greatly saved. Accordingly, a large scale produc-
tion of the screen can be realized at a reduced
cost. Further, the screen of the present invention
is advantageous from the standpoint of saving
energy and resources in that the waste of metal
resources necessitated by perforation of the pipe
can be obviated, that the power for puming can
be saved and that transport of the screen can be
facilitated, for the screen of the present invention
having the same strength as the pipe base screen
is much lighter than the pipe base screen.

Preferred embodiment of the invention will
now be described in detail in conjunction with the
accompanying drawings in which:

Fig. 1 is a side view of an embodiment of the
screen made according to the invention shown
with a portion of the outside wire being removed;

Fig. 2 is an enlarged perspective view of a
portion of the screen.

The following description is made, by way of
example, with respect to a case where the screen
of the present invention is used for a water well. It
should be noted, howevere, that the invention is
applicable not only to a water well but also to
wells for oil and naturai gas and other various
apparatus and equipments.

Referring to Figs. 1 and 2, the screen 1 of the
present invention comprises a reinforcing
member 2 of a generally cylindrical configuration,
a plurality of support rods 3 arranged on the
outside of the reinforcing member 2 and a wire 4
which is wound helically on the outside of the
support rods 3.

The reinforcing member 2 in the embodiment
shown in Fig. 2 consists of a multitude of metal
rings 2a which are arranged at an equal interval in
the axial direction in such a manner that a slit 2b
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is formed between each adjacent pair of the slits
2b. The support rods 3 made of metal bars are
disposed on the outside surface of the reinforcing
member 2 in the axial direction thereof at a
predetermined interval. The reinforcing member
2 is rigidly fixed to the support rods 3 by weiding
points of contact between the support rods 3 and
the respective rings 2a. In the embodiment shown
in Fig. 2, the ring 2a have a rectangular cross
section and the support rods have a circular cross
section. The shapes of the rings 2a and the
support rods 3 are not limited to those shown in
Fig. 2 but materials of other cross sectional shape
such, for example, as a wedge shape and a
triangle shape may be employed. The reinforcing
member 2 may also be formed by winding a flat
bar of a suitable cross section e.g. a rectangular
shape, in a helical form. The reinforcing member
2 may also be formed by cutting as helical groove
in a metal pipe by machining. In either case, in the
reinforcing member 2 thus formed, a multitude of
the slits 2b each of which is continuous in sub-
stantially the circumferential direction of the rein-
forcing member 2 are formed at a predetermined
pitch.

A metal wire 4 is wound helically on the outside
of the support rods 3 so that a continuous slit or
opening 4a of a predetermined dimension may be
formed. The wire 4 thereafter is welded to the
support rod 3 at each point of contact between
them. In the embodiment shown in Fig. 2, a wire
having a wedge-shaped cross section is used as
the wire 4. The shape of the wire 4 is not limited to
this but a wire of other cross section shape such
as a circular or rectangular shape may be used.

The screen 1 has joint portions 5 and 6 as
shown in Fig. 1 and a plurality of such screens 1
are connected together to form a desired deep
well.

In the above described embodiment, the points
of contact between the reinforcing member 2 and
the support rods 3 and the points of contact
between the wire 4 and the support rod 3 are
respectively welded. The screen 1 may alterna-
tively be composed by having the reinforcing
member 2 and the wire 4 pressed respectively
against the support rods 3 by utilizing elasticity of
the reinforcing member 2 and the wire 4. In this
case, the welding process may be omitted.

The screen according to the present invention
may also be composed by separately making the
reinforcing member 2 of a helically wound flat bar
and an assembly of the wire 4 and the support
rods 3 in which assembly the wire 4 is wound
round the circumferentially disposed support
rods 3 and thereafter pushing the reinforcing
member 2 into the assembly of the wire 4 and the
support rods 3.

If the cylindrical screen 1 made according to the
invention is cut in one side thereof in the axial
direction and thereafter is unfolded to a flat
shape, an arcuate shape or other desired shapes,
the screen may be utilized not only for a well
screen or strainer but also for filtering, supporting
catalyst, partitioning, reinforcing a filter and many
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other purposes. In this case, the wire 4, the
support rods 3 and the reinforcing member 2
{serving also as a screen) should preferably be
welded together. The inside slit and the outside
slit may be of the same dimension or different
ones.

The screen 1 need not necessarily be made of
metal but it may be made of synthetic resin, glass
fibre or other material according to conditions
and an environment in which the screen is used.

Claims

1. A deep well screen comprising a reinforcing
member (2) of substantially cylindrical configura-
tion, a plurality of support rods (3) arranged on
the outside of said reinforcing member (2) in the
axial direction thereof at a predetermined interval
around the reinforcing member (2) and a wire {4)
wound helically on the outside of said support
rods (3) at a predetermined pitch, characterized in
that the reinforcing member (2} consists of a
pressure resistant body with a multitude of slits
(2b) each of which is continuous in substantially
the circumferential direction of said pressure
resistant body being formed at a predetermined
pitch in said pressure resistant body.

2. A deep well screen according to claim 1,
wherein the wire (4) wound helically on the
outside of said support rods (3) at predetermined
pitch is rigidly fixed to said support rods (3) at
each point of contact between them by welding..

3. A deep well screen according to claim 1
wherein said reinforcing member (2) consists of a
plurality of rings (2a) arranged at an equal interval
in the axial direction.

4. A deep well screen according to claim 1
wherein said reinforcing member (2) consists of a
helically wound wire.

Patentanspriiche

1. Filter fur Tiefbohrungen mit einem im
wesentlichen zylindrisch gestalteten Verstér-
kungsteil (2), mehreren Stiitzstdben (3), die auf
der AuRenseite des Verstarkungsteiles {2) in sei-
ner Achsrichtung mit vorgegebenen Abstdnden
um den Verstarkungsteil (2) angeordnet sind und
mit einem Draht {4), der mit vorgegebener Stei-
gung auf die AuBenseite der Stltzstabe (3)
schraubenférmig aufgewickelt ist, dadurch
gekennzeichnet, da® der Verstérkungsteil (2) aus
einem druckfesten Kérper mit zahlreichen Schilit-
zen {2b) besteht, die jeweils im wesentlichen in
Umfangsrichtung des druckfesten Korpers
kontinuierlich verlaufen und mit vorgegebener
Steigung in dem druckfesten Kérper ausgebildet
sind.

2. Filter fir Tiefbohrungen nach Anspruch 1, bei
dem der mit vorgegebener Steigung schrauben-
formig auf die Aullenseite der Stitzstibe (3)
aufgewickelte Draht (4) an jeder gegenseitigen
Berlihrungsstelle durch Schweilung starr an den
Stiitzstdben (3) befestigt ist.

3. Filter fir Tiefbohrungen nach Anspurch 1, bei
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dem der Verstarkungsteil (2) ‘aus mehreren Rin-
gen (2a) besteht, die mit gleichen Abstdnden in
Achsrichtung angeordnet sind.

4. Filter fGr Tiefbohrungen nach Anspruch 1, bei
dem der Verstdrkungsteil (2) aus einem
schraubenférmig gewickelten Draht besteht.

Revendications

1. Crépine pour puits profond comprenant un
élémente de renforcement (2) de configuration
sensiblement cylindrique, une pluralité de
tringles supports (3) disposées sur la face externe
dudit élément de renforcement {2), selon la direc-
tion axiale de cet élément, a intervalles prédé-
terminés sur le pourtour de I'élément de renforce-
ment (2}, et un fil {(4) enroulé en hélice sur la
surface externe desdites tringles supports (3),
avec un pas prédéterminé, caractérisée en ce que
I’élément de renforcement (2) est constitué par un
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corps résistant a la pression, muni d’une pluralité
de fentes (2b) dont chacune est continue,
sensiblement dans la direction circonférentielle
du corps résistant. & la pression, et qui sont
organisées selon un pas prédéterminé dans ledit
corps résistant a la pression.

2. Crépine pour puits profond selon la reven-
dication 1, dans laquelie le fil (4), enroulé en
hélice sur la face extreme desdits tringles sup-
ports (3) avec un pas prédéterminé, est fixé rigide-
ment par soudage auxdites tringles supports (3) &
chaque point de contact entre le fil et ces tringles.

3. Crépine pour puits profond selon la
revendication 1, dans laquelle ledit élément de
renforcement {2) est constitué par une pluralité
d'anneaux {2a) disposés a intervalles réguliers
dans la direction axiale.

4. Crépine pour puits profond selon la reven-
dication. 1, dans laquelle ledit élément de
renforcement (2) est filiforme et enroulé en hélice.

nwet
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